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he Aeronautical Group of the A. V. Roe Canada Limited organization comprises Avro Aircraft 
Limited, Canadian Applied Research Limited, Canadian Steel Improvement Limited, Orenda Engines 
Limited, and Orenda Industrial Limited. These closely associated companies are located in and 
around Toronto, Ontario. They are staffed and equipped to design and produce a wide range of 
products including commercial and military aircraft, ground and airborne transport equipment, gas 
turbine and diesel engines for both military and industrial applications, mechanical and electrical 
instruments, electronic control gear, metal forgings, stampings and castings. 
This brochure has been prepared to acquaint you with the engineering and production capabilities of 
the Aeronautical Group of A. V. Roe Canada Limited. 
We appreciate your interest and trust that we may have the pleasure of serving you in the near future. 
Sincerely yours, 


_Bowey Cabal 


Harvey R. Smith 
Executive Vice-President, Aeronautical 
A. V. Roe Canada Limited 
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WHOLLY-OWNED SUBSIDIARIES 


Avro Aircraft Limited, Malton, Ont. 

Canadian Applied Research Limited, Toronto. 

Canadian Car Company Limited, Montreal and Fort William, Ont. 
Canadian Car (Pacific) Limited, Vancouver 
(wholly-owned subsidiary of Canadian Car Company Limited). 

Canadian Steel Foundries Limited, Montreal. 

Canadian Steel Improvement Limited, Etobicoke. 

Canadian Thermo Control Company Limited, Montreal. 

Orenda Engines Limited, Malton, Ont. 
Orenda Industrial Limited, Toronto, Vancouver, Edmonton, Winnipeg, 
Montreal and Halifax. 


PARTLY-OWNED SUBSIDIARIES 


Canadian General Transit Company, Limited, Montreal and Moose Jaw (55%). 
Dominion Steel and Coal Corporation, Limited, head office Montreal 
and its subsidiary companies (77%). 


ASSOCIATED COMPANY 
Canadian Steel Wheel Limited, Montreal (50%). 


SOME OF THE PRINCIPAL PRODUCTS SOLD BY THE A. V. ROE 
CANADA GROUP OF COMPANIES 


Electro-Mechanical Power Barbed wire 
Equipment Imported industrial and Wire rods 
R-Theta Computer marine diesel units from Cut nails 
Aerial survey and portrait 1-1/2 h.p. to 4,000 h.p. Wire nails (steel and 
cameras Electric power for industrial aluminum) 
Radio-activity detectors and domestic use Screws (machine, wood 
Airborne magnetometers and sheet metal) 
Airborne profile recorders Mining Special fasteners 
Radar equipment lron ore Bale ties 
Aerial navigation Coal Triangle mesh and welded 
equipment Limestone fabric 
Aircraft icing detectors Coke and by-products Fencing, (chain link, farm, 
and control equipment lawn, ornamental) 
Automatic film processors Steel Rails and track fastenings 
Aircraft instrument repair Steel ingots, blooms and Railway axles 
and overhaul billets Forgings 
Bars and shapes 


Mining equipment 


Military Reinforcing bars hseeienn 
Jet engines Steel castings ran 
Naval vessels Bridges — transmission Steel joists 
Army tracked vehicle towers Steel sash 
Mortars Steel structures Dosco Miner 


Aircraft and components Pipe and pipe nipples 
Repair and overhaul of Bolts, nuts and rivets Transportation 
aircraft and jet engines Wire (coarse and fine Automotive trailers and 
gauges, all qualities and buses 
Light Alloys finishes) Railway rolling stock 
Forgings and castings in Wire (core, rope and Ships and ship repair 
light and special alloys spring) Railway tank car rentals 


Fall hg Se? “OF 
5 ‘esa enn watt Mn 
Se? eget ai? ROG 
wer 


ee 
wt 


“. “AGUATHU 


VY canson © 
MONTREAL 


A.V. ROE CANADA LIMITED 


The research teams of the Aeronautical Group are constantly engaged 
in the search for new and improved products and processes. These research 
teams have been largely responsible for North America’s first commercial 
jetliner, for Canada’s first gas turbine aircraft engine and for the disc-shaped 
aircraft now being developed for the U.S. Government. In support of research, 


the Group maintains well equipped laboratories and electronic data pro- 


RESEARCH cessing installations. 


The engineering staffs of the Aeronautical Group have had extensive 
experience in the design of supersonic aircraft, gas turbine engines and 
associated equipment. They are well qualified to undertake original design 
work and to produce working drawings for both military and commercial 


projects of an exacting nature. 


DESIGN 


The Aeronautical Group has the facilities and experience to conduct test 
and development programs which ensure reliability and maximum perform- 
ance of a product. Virtually any kind of environmental and service condition 


to which it may be exposed can be simulated in our laboratories. 


DEVELOPMENT 


The Aeronautical Group, with its well diversified plants and equipment, 
has established an impressive manufacturing capability. Its products have 
included aircraft structures and assemblies, gas turbine engines, light alloy 


castings and stampings and various types of electronic and photographic 


equipment. The companies of the Group, separately or in combination, 


offer efficient manufacturing capacity for large or small production runs. nee? 
MANUFACTURE 


The sales engineers of the Aeronautical Group are technically qualified 
to discuss the various needs of its customers and to recommend how the 
products and services of the Group can best serve these needs. Service 


representatives are available to assist the customer in maintaining product 


be os performance in service. 
SALES, SERVICE 


The considerable resources of the Aeronautical Group are complemented 
by those of A. V. Roe Canada Limited. The financial assets are in excess of 
$300,000,000. Equally important are the less tangible assets shared by 


the organization's member companies—wide management experience and 


technical know-how in diverse fields. 
FINANCIAL RESOURCES 


This pool of specialized talents is freely available to the individual com- 
panies in the organization. As members of A. V. Roe Canada Limited, the 
companies also have access to the scientific and technological resources of 


the world-wide Hawker Siddeley Group organization of which A. V. Roe 


Canada is a member. 
EXECUTIVE EXPERIENCE 


HARVEY R. SMITH, Executive Vice-President, Aeronautical, A. V. Roe Canada Limited is 


Chairman and President of: Avro Aircraft Limited, Canadian Applied Research Limited, 


Canadian Steel Improvement Limited, Orenda Engines Limited and Orenda Industrial Limited. 
Prior to receiving the preceding appointments, Mr. Smith was the Vice-President and General 
Manager of the Steel Fabrication and Manufacturing Division, Dominion Steel and Coal 
Corporation Limited, Montreal. Previously he was Vice-President Manufacturing and Director, 
Avro Aircraft Limited (1952-58). Member: Canadian Chamber of Commerce, Society of 
Automotive Engineers—U.S., National Aeronautic Association—U.S., Canadian Aeronautical 


Institute, American Institute of Management, Board of Trade of Metropolitan Toronto. 


F. H. KEAST, M.A. (Cantab), F.C. AI, A. F.R.Ae.S., A.M.1. Mech. E., P. Eng., Technical 
Director, A. V. Roe Canada Limited Aeronautical Group. He was formerly with Orenda 
Engines Limited - latterly as Chief Engineer - where he designed the aerodynamics of 
Canada’s first jet engine, the Orenda. Since 1952, Mr. Keast has been Chairman of the 


Advisory Committee on Gas Dynamic Research for the Defence Research Board of Canada. 


AVRO AIRCRAFT LIMITED 


KENNETH W. BROWN, Vice-President and General Manager, Avro Aircraft Limited. 
Mr. Brown came to Avro from the Boeing Airplane Company, Seattle, where he was 
latterly General Manager, Operations, of the Boeing Aero-Space Division, responsible 
for the Bomarc interceptor missile; Minuteman intercontinental ballistic missile; and 


Dyna-Soar orbital glide vehicle. 


FREDERICK P. MITCHELL, B.S., P.Eng., A.F.C.A.I., Chief Engineer, Avro Aircraft Limited. 
He joined Avro in 1946 and has held appointments as Senior Stress Engineer, Senior 
Structures Engineer, Chief Stressman and Project Designer. Prior to this date, he was a 
Stress and Technical Analyst with Canadian Car and Foundry Company Limited, Fort 
William, Ontario. 


CANADIAN APPLIED RESEARCH LIMITED 

JOHN L. PLANT, C.B.E., A.F.C., C.D., LL.D., B.A.Sc., Air Vice Marshal (Rtd.), Vice-President and General 
Manager, Canadian Applied Research Limited. He joined the Royal Canadian Air Force in 1931, 
and retired in August 1956, to become Executive Vice-President, Collins Radio Co. of Canada 


(1956-57). After joining Avro Aircraft Limited as Executive Vice-President and General Manager 
in 1957 he became President and General Manager (1958-59). 


ERIC B. MOSS, B.Sc., F. Inst. P., M.I. Mech. E., F.R.Ae.S., Vice-President Engineering, Canadian Applied 
Research Limited. Prior to 1957, he was an Engineering Executive of S. Smith and Sons (England) 
Limited. His appointments with that organization included Chief Engineer of Group; Director, 
K.L.G. Sparking Plugs Limited; Technical Director, Weymouth Gauges and Instruments Limited; and 


Technical Director, Smiths Aircraft instruments Limited. 


CANADIAN STEEL IMPROVEMENT LIMITED 


JACK A. WELLINGS, Executive Vice-President and General Manager, Canadian Steel Improvement 
Limited. Formerly Manager, Foundry Division of High Duty Alloys Limited, Slough, England, with 
which Company he was associated from 1940. In 1954, Mr. Wellings was elected to the Board 
of Canadian Steel Improvement as Vice-President, Operation; in 1956 he became Vice-President 


and General Manager; in 1958 he was appointed to his present position. 


WILLIAM MORGAN, B.Sc., A.I.M., Vice-President, Research and Metallurgy, Canadian Steel Improve- 
ment Limited. He was formerly Senior Metallurgist in the Research and Development Division of 
High Duty Alloys Limited, with which company he was associated from 1942. In 1955, Mr. Morgan 
became Chief Metallurgist of Canadian Steel Improvement Limited and the following year was 


elected to the Board of the Company in his present position. 


ORENDA ENGINES LIMITED 


BURTON A. AVERY, B.A.Sc., A.F.C.A.I., M.S.A.E., P.Eng., Vice-President and Assistant General 
Manager, Orenda Engines Limited. He has previously held appointments as Deputy Chief Engineer, 
Chief Design Engineer, Assistant Chief Design Engineer, Acting Chief Design Engineer, Section 
Leader and Design Engineer. He was formerly with the National Steel Car Corporation, Aircraft 


Division, Malton, Ontario. 


SYDNEY L. BRITTON, B.Sc. (Ae.), A.F.R.Ae.S., F.C.A.I., A.F.IL.A.S., Chief Engineer, Orenda Engines 
Limited. Formerly Weights and Stress Engineer for Fleet Aircraft Limited, Mr. Britton joined A. V. 
Roe Canada Limited in 1947 as Design Engineer. Before his present appointment, he served in a 
number of capacities including Chief Administrative Engineer, Chief Projects Engineer, Special 


Projects Engineer, and Head, Installations Engineer, Sales and Service. 


ORENDA INDUSTRIAL LIMITED 

ARTHUR L. SUTTON, B.A.Sc., Vice-President and General Sales Manager, Orenda Industrial 
Limited. Formerly held appointments with Orenda Engines Limited as Assistant Chief Test Engineer, 
Chief Design Engineer, Chief Staff Engineer, Chief Service Engineer and Service Manager. Prior 
to his service with Orenda Engines Limited he was Laboratory Design Engineer for Turbo Research 


Limited and Application Engineer with the English Electric Co. of Canada. 
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AVRO AIRCRAFT LIMITED 


Avro Aircraft Limited and its parent company A.V. Roe Canada Limited have been engaged in the design, 
development and manufacture of aircraft since 1945. 

The Company has long experience in the design of advanced jet aircraft and associated test, ground handling 
and armament systems. Supporting the engineering activities are extensive laboratories for analog computing 

and simulation; materials, structural and mechanical test; and instrumentation. 
The Company’s first major achievement was the four-engined Jetliner which flew initially on August 10, 1949, 

and was the first commercial jet transport to be designed, manufactured and flown in North America. This 
project was curtailed at the outbreak of the Korean War to permit concentration on the production of the 

Company’s second major project, the CF-100 twin-jet aircraft. 
The CF-100, a long range, all-weather, day and night interceptor, is presently in operational service with both 

the Royal Canadian Air Force and Belgian Air Force. Approximately 800 aircraft of various marks have 
been produced since the prototype CF-100 first flew in January 1950. 

The third major achievement of the Company was the design and development of the Avro Arrow, built 
to a Royal Canadian Air Force specification for a supersonic, high altitude, all-weather day and night interceptor. 


This aircraft attained a speed of over 1,000 miles per hour on its seventh development flight. 


THE AVRO JETLINER OVER NEW YORK: AN AVRO CF-100 MK 5 OF THE AN AVRO ARROW SUPERSONIC 
APRIL 18, 1950 ROYAL CANADIAN AIR FORCE INTERCEPTOR 


THE MALTON PLANT OF AVRO AIRCRAFT LIMITED 


The Company is currently engaged in the development for the U.S. Government of a highly advanced 
VTOL project which has unique military and commercial possibilities. In addition to its aeronautical activities, 

the Company is conducting market research on a number of commercial and industrial products suitable for 
manufacture at its Malton plant. The plant, which adjoins Toronto International Airport, is also served by the 

main interprovincial highways and has in-plant railroad shipping facilities. Manufacturing and tooling areas 
at Avro total nearly 2,000,000 square feet and are well equipped to carry out all phases of production from 

the manufacture of detail parts to final assembly of complex structures. In addition to all standard machine 
and press shop operations, the Company is equipped for most heat treatment and finishing processes. Avro 

also has considerable experience in the manufacture of fiberglas laminate and other non-metallic com- 
ponents. Recently, the Company inaugurated a new Division that presents airlines with an up-to-date, 

experienced facility for aircraft turnaround servicing, maintenance and modification operations immediately 


adjacent to the Torento International Airport. 


ART OF THE EXTENSIVE A SPECIAL PRESS FOR PRESSURE AN ASSEMBLY BAY DURING CF-100 
ACHINE SHOPS FORMING SHEET METAL PARTS PRODUCTION 


THE MAIN PLANT OF CANADIAN APPLIED THE MACHINE SHOP CARRIES OUT A ASSEMBLY OPERATIONS IN A 
RESEARCH LIMITED WIDE RANGE OF PRECISION WORK DUST-FREE ENVIRONMENT 


CANADIAN APPLIED RESEARCH LIMITED 


Canadian Applied Research Limited is well established in the design and manufacture of navigation 
computers, radar altimeters, electro-magnetometers, radiation detectors, aircraft ice detectors and 

controllers, pressure switches, power controllers, instrumentation cameras, automatic film processors and 
programming devices. 

The Company’s modern production facilities at Toronto, Ontario, are designed and equipped to produce 
small precision parts and assemblies in a dust-free, air-conditioned atmosphere. 

The repair and overhaul department has serviced more than 500 types of electro-mechanical, hydraulic, 
pneumatic, electronic and optical precision instruments and controls. 

A fully equipped environmental and qualification testing laboratory forms part of the Company’s facilities. 
The first commercial laboratory of its kind in Canada, it is capable of testing instrumentation and control 


equipment to exacting military or commercial standards. 
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CANADIAN STEEL IMPROVEMENT LIMITED 


Forgings and castings for a variety of uses are manufactured by Canadian Steel Improvement Limited. The 
equipment of this plant has a high degree of flexibility and adaptability. 

The forge is equipped with pneumatic and drop hammers ranging in capacity from 300 to 35,000 lb, 
and mechanical and hydraulic presses ranging from 50 to 5,000 tons. All the ancillary equipment is available 


to produce forgings in steel, aluminum, magnesium, and in special alloys, such as titanium, zircaloy and 


turbine materials. 

The plant also has a modern production light alloy foundry, the largest devoted to aluminum in Canada. It 
produces all of the standard aluminum alloys in sand, permanent mould and pressure die cast forms, together 

with the products of the specialized ‘“Al-Fin’ process, which results in bi-metallic bonded components, such as 
brake drums for the automotive industry. 

Both forge and foundry are subject to the control of a comprehensive laboratory and inspection facility, in 
which all standard control and testing methods are employed. These methods include chemical and mechanical 


testing, x-ray and metallographic examination etc; more unusual testing processes such as stress rupture and 


creep testing are also employed. 


AN AERIAL VIEW OF C.S.I."S MODERN PLANT FORGING JET-ENGINE COMPONENTS C.S.1. PRODUCES COMMERCIA 
WITH A 35,000 LB. DROP HAMMER AND PRECISION FORGINGS 


ORENDA ENGINES LIMITED 


The modern, air-conditioned Orenda plant is located adjacent to the Avro Aircraft plant at Malton, Ontario. 
Orenda Engines Limited designs and produces aircraft and industrial gas turbine engines, compressors and 

associated equipment. The Company is also actively engaged in the nuclear energy field. 
Its first production engine, the single-spool, axial flow Orenda gas turbine, was designed and built to power 

the Avro CF-100 all-weather interceptor and was also chosen for the Canadair F-86 Sabre 6 day fighter. 
The Company produced about 4,000 of these engines, placing Orenda among the leading gas turbine 

engine manufacturers on the North American continent. 
A further Orenda project was the design and development of the Iroquois, a high thrust, twin-spool axial 

flow gas turbine engine with an integral close-coupled afterburner. 
More recently, the Company has been selected to manufacture the General Electric J-79 engines destined 

to power Lockheed F-104G aircraft being built in Canada for service with the Royal Canadian Air Force. 
In addition to complete design, development and production facilities, Orenda provides research services 

in metallurgy, chemistry, mechanics, aerodynamics, hydraulics and instrumentation, undertakes the custom 


manufacture of products for other industrial concerns and is active in the field of industrial consulting 


engineering. 


ORENDA’S MODERN AND SPACIOUS AN ORENDA ENGINE ASSEMBLY LINE 
MACHINE SHOP 


THE ORENDA PLANT AS SEEN FROM THE AIR 


Orenda Industrial Limited provides coast to coast, factory trained sales engineering and service coverage 
for industrial, utilities and marine power installations. 


Representing the Hawker Siddeley Brush International Group in Canada, Orenda Industrial Limited is in 


a position to supply a wide variety of equipment including electrical transformers, motors, generators, switchgear 


and cables; diesel generator sets and marine and industrial power installations from 1 Y% H.P. to 4,000 H.P.; 


and dual-fuel engines which run on diesel fuel and natural gas, natural gas and sewage gas, etc. 


From its head office in Metropolitan Toronto and from regional headquarters in Vancouver, Edmonton, 


Winnipeg, Montreal and Halifax, Orenda Industrial Limited is enabled to engineer power installations, supply 


factory trained technicians for installation supervision and on-site repairs, deliver spare parts from stock 
and undertake major overhaul when necessary. 


A 10/13.3 MVA, 132/13.8 KV TRANSFORMER 


A MIRRLEES-POWERED PILOT BOAT OPERATED MIRRLEES DIESEL ENGINES DRIVING BRUSH 
SUPPLIED TO THE BRITISH COLUMBIA BY CANADA'S DEPARTMENT 2200 KW GENERATORS AT A TORONTO 
POWER COMMISSION OF TRANSPORT 


MUNICIPAL PUMPING STATION 


HAWKER SIDDELEY 
AVIATION LTD. 


AIR SERVICE A. T. S. CO. SIR W.G. GLOSTER 


HAWKER 
TRAINING LTD. LIMITED ARMSTRONG AIRCRAFT AIRCRAFT 
WHITWORTH co. LTD. LIMITED 
AIRCRAFT 
LIMITED 
ALF'D MILES GLOSTER 
LIMITED EQUIPMENT 
LIMITED 
MIRRLEES, THE NATIONAL PETTERS BRYCE BRUSH 
BICKERTON GAS & OIL LIMITED BERGER ELECTRICAL 
& DAY LTD. ENGINE CO. LIMITED ENGINEERING 
LIMITED co. LTD. 


HAWKER SIDDELEY 


HAWKER SIDDELEY 


INDUSTRIES LTD. 


A. V. ROE FOLLAND 
& CO. LTD. AIRCRAFT 
LIMITED 
FULLER HAWKER HAWKER 
ELECTRIC SIDDELEY SIDDELEY 
LIMITED BRUSH BRUSH 
TURBINES INTERNATIONAL 
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AVRO ORENDA 


CANADIAN CANADIARK 
AIRCRAFT ENGINES STEEL APPLIED 
LIMITED LIMITED IMPROVEMENT RESEARCH 
LIMITED LIMITED 
ORENDA 
INDUSTRIAL 
LIMITED 
i! 
HAWKER MCLAREN NORSTEL & 
SIDDELEY FABRICATIONS TEMPLEWOOD 
(HAMBLE) LTD. HAWKSLEY 
LIMITED LIMITED 


9% This chart shows the relationship of 
the A.V. Roe Canada Aeronautical Group 
to A. V. Roe Canada Limited. 
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